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(54) Surface-mounting type electronic circuit unit suitable for miniaturization 



(57) To provide a surfaceHTiounting type electronic 
circuit unit suitable for miniaturization, circuit elements 
including capacitors (0), resistors (R) and inductance 
elements (L) and a conductive pattern (P) connected to 
these circuit elements are thinly formed on an alumina 
substrate (1), semiconductor bare chips for a diode and 



a transistor are bonded on a connection land of the con- 
ductive pattern via wire, an inductance element com- 
posed of a pair of conductors opposite at a predeter- 
mined interval on the aluminum board is thinly formed 
and a unbalance/balance converter is fomried by these 
conductors. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a surface- 
mounting type electronic circuit unit. 

2. Description of the Related Art 

[0002] Generally, such a surface-mounting type elec- 
tronic circuit unit Is substantially fonned so that various 
circuit components are soldered on each soldering land 
of a conductive pattern provided on a board and are cov- 
ered with a shield. An end-face electrode is provided to 
the side of the board and when the electronic circuit unit 
Is mounted on the surface of a mother board, the end- 
face electrode Is soldered on a soldering land of the 
mother board. Circuit components are used according 
to required circuit configuration including a tuning cir- 
cuit, a resonant circuit or an amplifying circuit, for circuit 
components for a resonant circuit for example, a diode, 
a chip capacitor and an inductor are used, for circuit 
components for an amplifying circuit, a transistor, a chip 
resistor, a chip capacitor and an Inductor are used and 
these circuit components are connected via a conduc- 
tive pattern. 

[0003] Heretofore, an electronic circuit unit substan- 
tially fornied as described above on which a unbalance/ 
balance converter for transforming an unbalanced sig- 
nal to a balanced signal and outputting it is mounted is 
known. Normally, this unbalance/balance converter is 
formed by a surface mounting component including a 
pair of conductors on a flat dielectric substrate, an un- 
balanced signal can be transformed to a balanced signal 
In the unbalance/balance converter by soldering an 
electrode provided on the dielectric substrate on a con- 
ductive pattern on a multilayer board and can be output. 
[0004] Recently, technology for miniaturizing a circuit 
component such as a chip component and a semicon- 
ductor component has remarkably progressed and for 
example, microminiature chip resistor and chip capaci- 
tor the respective outside dimensions of which are ap- 
proximately 0.6 X 0.3 mm are also realized. Therefore, 
if such a microminiature circuit component is also used 
in the abovementioned conventional type electronic cir- 
cuit unit and such circuit components are mounted on a 
board in a state in which pitch between the components 
is nan-owed, the electronic circuit unit can be miniatur- 
ized to some extent. However, the miniaturization of a 
circuit component such as a chip component and a sem- 
iconductor component has a limit and in addition, as a 
part where each circuit component is soldered is re- 
quired to be prevented from being short-circuited when 
multiple circuit components are mounted on a board, the 
reduction of pitch between components also has a limit 
and these have greatly prevented the further miniaturi- 



zation of an electronic circuit unit. Further, as a unbal- 
ance/balance converter is formed by a surface mounting 
component and the surface mounting component is rel- 
atively large-sized because a pair of conductors are ar- 
5 ranged beside longer than predetermined length to se- 
cure a desired degree of coupling, limited mounting 
space on a board is narrowed by the surface mounting 
component for the unbalance/balance converter and the 
miniaturization of an electronic circuit unit is also pre- 
10 vented from this standpoint. 

[0005] As a distributed inductor for resonance is 
formed by a microstrip line provided on a multilayer 
board in the abovementioned conventional type elec- 
tronic circuit unit, the microstrip line required to acquire 
desired Q is extended and the miniaturization of the 
electronic circuit unit is also prevented from this stand- 
point. 

SUMMARY OF THE INVENTION 

[0006] The invention Is made in view of the situation 
of such conventional type technique and the object is to 
provide a surface-mounting type electronic circuit unit 
suitable for miniaturization and also excellent in a coun- 
termeasure for static electricity. 
[0007] To achieve the object, in the electronic circuit 
unit according to the invention, circuit elements Includ- 
ing a capacitor and a resistor and a conductive pattern 
connected to these circuit elements are thinly formed on 
an alumina substrate, a semiconductor bare chip is 
mounted on the alumina substrate, the semiconductor 
bare chip is bonded to the conductive pattern via wire, 
an inductance element composed of a pair of conduc- 
tors opposite at a predetemnined interval on the alumina 
substrate Is thinly formed and an unbalance/balance 
converter Is formed by the inductance element. 
[0008] According to such configuration, as circuit ele- 
ments including the capacitor and the resistor are pre- 
cisely fonned using thin-film technology and in addition, 
a bare chip for a semiconductor device is bonded via 
wire, circuit components required on the alumina sub- 
strate are densely mounted and the surface-mounting 
type electronic circuit unit suitable for miniaturization 
can be realized. Further, as the inductance element 
composed of a pair of conductors is thinly formed on the 
alumina substrate and the unbalance/balance converter 
is formed by a pair of conductors of the inductance ele- 
ment, a gap between both conductors is reduced, a de- 
sired degree of coupling can be secured and the elec- 
tronic circuit unit also has an advantage to miniaturiza- 
tion from this standpoint. 

[0009] In the abovementioned configuration, when a 
pair of conductors fomriing the unbalance/balance con- 
verter are formed on the same surface of the alumina 
substrate, a gap between both conductors Is reduced 
and the degree of coupling can be enhanced. Also, 
when a pair of conductors are laminated on'the alumina 
substrate via the insulator, space for both conductors 
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occupied on the alumina substrate can be more re> 
duced. Further, it is desirable that a pair of conductors 
are formed in a spiral shape or zigzag. 
[0010] Also, in the electronic circuit unit according to 
the invention, circuit elements including a capacitor, a 
resistor and an inductance element and a conductive 
pattern connected to these circuit elements are thinly 
formed on a square flat alumina substrate, a semicon- 
ductor bare chip bonded to the conductive pattern via 
wire is mounted, an electrode for input and an electrode 
for output respectively connected to the conductive pat- 
tern are provided on the side of the alumina substrate 
and a close part for discharge is provided to the conduc- 
tive pattern connecting at least one of the electrode for 
input and the electrode for output and the capacitor. 
[001 1] According to such configuration, as circuit ele- 
ments including the capacitor, the resistor and the in- 
ductance element are precisely formed using thin-film 
technology and in addition, the bare chip for the semi- 
conductor device is bonded via wire, circuit components 
required on the alumina substrate are densely mounted 
and the surface-mounting type electronic circuit unit 
suitable for miniaturization can be realized. As the close 
part for discharge is provided to the conductive pattern 
connecting at least one of the electrode for input and the 
electrode for output and the capacitor though the resist- 
ance to voltage of the capacitor particularly out of circuit 
elements thinly formed on the alumina substrate is re- 
duced, the breakdown of the capacitor by static electric- 
ity can be securely prevented and in addition, as the 
close part can be formed with high dimensional preci- 
sion by thin-film technology, the gap for discharge In the 
close part is reduced and discharge at low voltage Is 
enabled. 

[0012] In the above-described configuration, the con- 
ductive patterns are opposite arranged on the alumina 
substrate, it is desirable that the projection is respec- 
tively opposite provided to these conductive patterns to 
fomi the close part and as a result, the breakdown of 
the capacitor by static electricity can be securely pre- 
vented. 

[0013] Also, in the electronic circuit unit according to 
the invention, circuit elements including a capacitor, a 
resistor and an inductance element respectively thinly 
formed and a semiconductor bare chip bonded on an 
alumina substrate via wire are provided on the alumina 
substrate, the Inductance element Includes at least an 
inductance element for setting a resonance frequency 
and the inductance element for setting a resonance fre- 
quency is thinly formed in a spiral shape. 
[0014] According to such configuration, as circuit ele- 
ments Including the capacitor, the resistor and the in- 
ductance element are precisely fonned using thin-film 
technology and in addition, the bare chip for a semicon- 
ductor device is bonded via wire, circuit components re- 
quired on the alumina substrate are densely mounted 
and the surface-mounting type electronic circuit unit 
suitable for miniaturization can be realized. Also, as a 



concentrated constant type inductor is formed by the in- 
ductance element for setting a resonance frequency in 
a spiral shape thinly formed, distance between the con- 
ductors is reduced, the inductance element can be min- 

5 iaturized and the miniaturization of the electronic circuit 
unit can also be realized from this standpoint. 
[0015] In the abovementioned configuration, It Is de- 
sirable that Cu plating is provided on the surface of the 
inductance element in a spiral shape forming the induct- 

10 ance element for setting a resonance frequency and 
hereby, Q of a resonant circuit can be enhanced. 
[0016] Also, in the abovementioned configuration, it 
Is desirable that a conductive pattern for regulation con- 
nected to the inductance element for setting a reso- 

15 nance frequency is thinly formed and the number of 
turns of the inductance element for setting a resonance 
frequency is increased by trimming the conductive pat- 
tern for regulation to regulate a resonance frequency 
and hereby, a resonance frequency can be simply reg- 

20 ulated. In this case, it is desirable that the conductor 
width of the trimmed conductive pattern for regulation 
and the conductor width of the inductance element for 
setting a resonance frequency are substantially equal- 
ized and hereby, the characteristic Impedance of both 

25 is equal. 

[001 7] An embodiment of the invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying diagrammatic drawings, in which: 

30 FIG. 1 is a perspective view showing an electronic 
circuit unit equivalent to an embodiment of the In- 
vention; 

FIG. 2 is a plan showing the circuit configuration lay- 
out of an alumina substrate; 
35 FIG. 3 shows the back of the alumina substrate; 

FIG. 4 is an explanatory drawing showing circuit 
configuration; 

FIG. 5 is a perspective view showing an end-face 
electrode; 

40 FIG. 6 Is a sectional view showing the end-face 
electrode; 

FIGs, 7A and 7B are explanatory drawings showing 
relationship between a semiconductor bare chip 
and a connection land; 
45 FIGs. 8A to 8 J are explanatory drawings showing a 
manufacturing process of the electronic circuit unit; 
FIG. 9 is an explanatory drawing showing another 
circuit configuration; and 

FIG. 1 0 is a plan showing another circuit configura- 
50 tion layout of an alumina substrate. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 [001 8] Explaining an embodiment of the invention re- 
ferring to the drawings, FIG. 1 is a perspective view 
showing an electronic circuit unit, FIG, 2 is a plan show- 
ing the circuit configuration layout of an alumina sub- 
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strate, FIG. 3 shows the back of the alumina substrate, 
FIG. 4 is an explanatory drawing showing the circuit con- 
figuration, FIG. 6 is a perspective view showing an end- 
face electrode, FIG. 6 is a sectional view showing the 
end-face electrode, FIGs. 7A and 7B are explanatory 
drawings showing relationship between a semiconduc- 
tor bare chip and a connection land and FIGs. 8A to 8J 
are explanatory drawings showing a manufacturing 
process of the electronic circuit unit. 
[0019] This embodiment is an example In which the 
electronic circuit unit is applied to a frequency tuning 
type booster amplifier, the frequency tuning type booster 
amplifier Is used with it combined with an UHF tuner (not 
shown) to enhance the receive perfomnance (particular- 
ly, the receive sensitivity and the antidisturbance char- 
acteristic) of a portable television set and has a function 
of selecting a TV signal having a desired frequency, am- 
plifying the selected TV signal and inputting it to the UHF 
tuner. 

[0020] FIG. 1 shows the appearance of the frequency 
tuning type booster amplifier (the electric circuit unit), as 
shown In FIG. 1 , the frequency tuning type booster am- 
plifier is composed of an alumina substrate 1 on which 
circuit components described later are mounted and a 
shield 2 attached to the alumina substrate 1 and is a 
surface mounting component soldered on a mother 
board not shown. The alumina substrate 1 is formed so 
that it Is square and flat and is acquired by subdividing 
the following divided strip after a large board is cut into 
divided strips. The shield 2 is acquired by folding a me- 
tallic plate In the shape of a box and circuit components 
on the alumina substrate 1 are covered with the shield 2. 
[0021] As shown in FIG. 2, circuit components and a 
conductive pattern that connects them are provided on 
the surface of the alumina substrate 1 and as shown in 
FIG. 3, a conductive pattern as a back plate is provided 
on the back of the alumina substrate 1 . The frequency 
turning type booster amplifier equivalent to this embod- 
iment Is provided with a tuning circuit and an amplifying 
circuit to select and amplify a TV signal, has circuit con- 
figuration shown In FIG. 4 and a character correspond- 
ing to that in a circuit diagram shown in FIG. 4 is allo- 
cated to each circuit component shown in FIG. 2. How- 
ever. FIG. 4 shows an example of circuit configuration 
and the invention can also be applied to an electric cir- 
cuit unit having another circuit configuration. 
[0022] As shown in FIG. 4, the frequency tuning type 
booster amplifier is provided with capacitors C1 to 07, 
resistors R1 to R3, inductance elements L1 to L3, a di- 
ode D1, a transistor Tr1 and conductors SI and S2 
which are respectively a circuit component of the tuning 
circuit or the amplifying circuit, and these circuit compo- 
nents and the conductive pattern that connects them are 
provided on the surface of the alumina substrate 1 . The 
conductive pattern Is fomied by Cr and Gu for example 
using thin-film technology such as sputtering, a charac- 
ter P is allocated to the conductive pattern in FIG. 2 and 
Is expressed by hatching. 



[0023] Briefly explaining the circuit configuration of 
the frequency tuning type booster amplifier, the frequen- 
cy tuning type booster amplifier includes the tuning cir- 
cuit composed of the inductance elements L2 and L3, 
5 the capacitors C3 and C4 and the diode D1 and the am- 
plifying circuit composed of the transistor Tri the periph- 
eral circuit elements (the resistors R1 to R3 and the ca- 
pacitor C6) and an unbalance/balance conversion ele- 
ment T so as to select and amplify a TV signal having a 
10 desired frequency. TV signals having plural frequencies 
are input to the tuning circuit via the capacitor C1. As 
the tuning frequency (the resonant frequency) of the tun- 
ing circuit varies by the control of voltage (VctI) applied 
to the cathode of the diode D1 , only a desired TV signal 
'5 is selected by hannonizing with the frequency of the de- 
sired TV signal and is Input to the base of the transistor 
Tri of the amplifying circuit via the capacitor C5. Bias 
voltage is applied to the base of the transistor Tr1 via 
voltage dividers for base bias R1 and R2 and the col- 
20 lector cun^ent (=the emitter cun-ent) of the translstorTrl 
is set according to the resistance value of the emitter 
resistor R3. A TV signal amplified by the transistor Tri 
Is output from the collector and the unbalance/balance 
conversion element T is provided to the collector. The 
25 unbalance/balance conversion element T Is formed by 
an inductance element composed of a pair of conduc- 
tors SI and 82 mutually coupled, a balanced TV signal 
Is output from both ends of the conductor S2 and is input 
to the abovementloned UHF tuner. 
30 [0024] As shown In FIG. 2, an electrode for grounding 
(GND), an electrode for input (Vcc, VctI, RFin) and an 
electrode for output ( RFout) are formed at the end of the 
alumina substrate 1 and are fomied by a part of the con- 
ductive pattern P. The electrode for grounding, the elec- 
ts trode for Input and the electrode for output are formed 
only on opposite two longer sides of the square alumina 
substrate 1 and are not formed on opposite two shorter 
sides. That is, the GND electrode is fomried at both cor- 
ners of one longer side of the alumina substrate 1 , and 
^0 the Vcc electrode, the RFin electrode and the VctI elec- 
trode are fonned between these GND electrodes. The 
GND electrode is formed at total three locations includ- 
ing both comers of the other longer side of the alumina 
substrate 1 and the vicinity and the two RFout elec- 
ts trodes are fomned between these GND electrodes. As 
described later, the two longer sides of the alumina sub- 
strate 1 con^espond to a parting line when a large board 
is cut Into divided strips and the two shorter sides of the 
alumina substrate 1 correspond to a parting line when 
so the divided strip is further subdivided, 

[0025] In the meantime, as shown In FIG. 3, the con- 
ductive pattern PI (the back plate) provided on the back 
of the alumina substrate 1 is opposed to the electrodes 
for grounding (GND), the electrodes for Input (Vcc. VctI, 
ss RFin) and the electrodes for output (RFout) and as 
shown In FIGs. 5 and 6, both are made to conduct via 
an end-face electrode 3. The end-face electrode 3 Is ac- 
quired by sequentially laminating an Ni underplating lay- 
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er and an Au plating layer on an Au thIcMilm layer and 
the Au thick-film layer which is the lowest layer is made 
of nnaterial acquired by baking the following Ag paste at 
low temperature of approximately 200 after Ag paste 
not Including a glass component is formed thickly. The 
middle Ni underplating layer Is provided to facilitate the 
adhesion of the Au plating layer and the uppermost Au 
plating layer Is provided to prevent Ag in the lowest layer 
from depositing on solder when the end-face electrode 
3 Is soldered on a soldering land of a mother board not 
shown. In an end product of the electronic circuit unit In 
which the shield 2 Is attached to the alumina substrate 
1 , a leg 2a folded on the side of the shield 2 is soldered 
on the end-face electrode 3 that conducts to the elec- 
trode for grounding (GND) and the shield 2 is ground at 
four corners of the alumina substrate 1 . 
[0026] The capacitors C1 to C7 of the abovemen- 
tioned circuit components are acquired by laminating an 
upper electrode on a lower electrode via a dielectric film 
such as SiOg and are formed thinly by sputtering. A Cu 
layer is provided on the surface of the upper electrode 
and Q of a resonant circuit is enhanced by the Cu layer. 
The lower electrode and the upper electrode of each ca- 
pacitor C1 to C7 are connected to the conductive pattern 
P and as shown In FIG. 2, a close part (an air gap) for 
discharge G is provided to the conductive pattern P be- 
tween the capacitor C7 and the Vcc electrode, the con- 
ductive pattem P between the capacitor C7 and the 
RFout electrode and the conductive pattern P between 
the capacitor C2 and the VctI electrode. The close part 
G is formed by a pair of projections respectively provid- 
ed to the opposite conductive patterns P and the ends 
of both projections are opposed via a predetermined 
gap. In this case, as the dimensional precision of the 
conductive pattern P and the GND electrode is high ow- 
ing to thin-film technology, the gap in the close part G 
can be narrowed and discharge at low voltage is ena- 
bled. The capacitors C1 and C3 to C5 of the capacitors 
C1 to C7 are fomried in the shape of a simple rectangle, 
however, the capacitors C2 and C7 are formed in a dif- 
ferent shape in which two or.more are combined. That 
is, the capacitor C2 has a concave shape in which two 
rectangles are protruded from one side of one rectangle 
and the capacitor C7 has a continuous shape in which 
three rectangles are respectively displaced in a direction 
of the longer side. The capacitors C2 and C7 are a ca- 
pacitor for grounding requiring relatively large capacity, 
when the capacitors C2 and C7 for grounding have such 
different shapes, limited space on the alumina substrate 
1 can be effectively utilized and the capacitors having 
desired capacity can be mounted densely. 
[0027] Further, the capacitor C6 of the capacitors C1 
to C7 is composed of two capacitors for grounding dif- 
ferent in size and both are connected in parallel via a 
pair of conductive patterns P mutually separated. That 
Is, as shown in FIG. 2, each one electrode of both ca- 
pacitors for grounding C6 is connected to the conductive 
pattem P for grounding connected to the GND elec- 
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trode, however, each other electrode of both capacitors 
for grounding C6 is connected to a connection land SL 
of the transistor Tr1 via the two conductive pattems P 
mutually separated. As clear from FIG. 4, as the capac- 
5 iter C6 is provided between the emitter of the transistor 
Tr1 and the ground and the connection land SL is a lo- 
cation to which the emitter electrode of the transistor Tr1 
Is bonded via wire, the capacity of the capacitor C6 is 
set by the two capacitors for grounding connected in 
10 parallel via the conductive patterns P mutually separat- 
ed. Therefore, as the inductance of the whole conduc- 
tive pattern P from the emitter electrode of the transistor 
Tr1 to the ground via the capacitor C6 decreases, the 
grounding effect by the capacitor for grounding C6 of 
the connection land SL is enhanced and a parasitic os- 
cillation frequency by each capacitor for grounding C6 
and each conductive pattern P is increased, parasitic 
oscillation can be eliminated by setting the frequency so 
that it is higher than the operating point frequency of the 
transistor Tr1 . 

[0028] The resistors R1 to R3 are fomned by a resist- 
ant film such as TaSiOg using thin-film technology such 
as sputtering and a dielectric film such as SiOg is pro- 
vided on the surface if necessary. As shown in FIG. 2, 
the resistors R1 and R2 of the three resistors R1 to R3 
are thinly formed in close positions in parallel on the alu- 
mina substrate 1 and the residual resistor R3 is thinly 
formed In a position apart from the resistors R1 and R2. 
As the resistors R1 and R2 are thinly fonned in close 
positions as described above, the ratio of the dispersion 
of the respective resistance values between the whole 
resistor R1 and the whole resistor R2 can be equalized 
even if the resistance value of each resistor R1 , R2 dis- 
perse for a desired value. As clear from FIG. 4, the re- 
sistors R1 and R2 function as a voltage divider for base 
bias of the transistor Tr1 and the voltage of R1/ (R1 + 
R2) X Vcc Is applied to the base of the transistor Th . 
As the ratio of the dispersion of the respective resistance 
values between the whole resistor R1 and the whole re- 
sistor R2 which are voltage dividers for base bias is al- 
ways the same as described above, the trimming of the 
resistance value of the resistors R1 and R2 is not re- 
quired. In the meantime, the resistor R3 functions as a 
resistor for the emitter of the transistor Tr1 , current flows 
from the Vcc electrode to the collector and the emitter 
of the transistor Tri and further, is grounded via the re- 
sistor R3. As contribution to the amplification degree of 
the transistor Tr1 by the resistor R3 which is the resistor 
for the emitter out of the resistors R1 to R3 is the largest, 
only the resistor R3 is trimmed so that the current value 
is fixed and the output is adjusted. 
[0029] If another transistor Tr2 Is connected to a tran- 
sistor Tri in series as shown in FIG. 9, the trimming of 
the respective resistance values of resistors R1 , R2 and 
55 R4 Is not required as long as these resistors R1 , R2 and 
R4 which are voltage dividers for base bias of both tran- 
sistors Tr1 and Tr2 are thinly fonmed in mutually close 
positions on an alumina substrate 1 . Therefore, in this 
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case, the current values of both transistors Tr1 and Tr2 
can also be set by trimming only a resistor R3 which is 
a resistor for the emitter. 

[0030] Inductance elements L1 to L3 and conductors 
S1 and S2 are fomned by Cr and Cu using thin-film tech-; 
nology such as sputtering and are connected to a con- 
ductive pattem P. A Cu layer is provided on the surface 
of each inductance element L1 to L3 and Q of a resonant 
circuit is enhanced by the Cu layer. The Inductance el- 
ements LI and L2 are fomned in a square spiral shape 
and each one end is respectively bonded to a Vet! elec- 
trode and a conductive pattem P for grounding via wire. 
The inductance element 12 is provided for setting a sub- 
stantia! resonance frequency and the inductance ele- 
ment L3 continues to the other end of the Inductance 
element L2. The inductance element L3 is a conductive 
pattem for regulation for regulating a resonance fre- 
quency and as shown by a broken line in FIG. 2, the 
number of tums of the inductance element L2 is in- 
creased and a resonance frequency is regulated by trim- 
ming the inductance element L3. In this case, If the con- 
ductor width of the trimmed inductance element L3 is 
equal to that of the inductance element L2 for setting a 
resonance frequency, the characteristic impedance of 
the inductance element L2 and the inductance element 
L3 Is equal. 

[0031] As described above, a unbalance/balance 
conversion element T is fomned by an Inductance ele- 
ment composed of a pair of conductors S1 and S2 mu- 
tually coupled and the conductors S1 and S2 are thinly 
formed on the alumina substrate 1 . These conductors 
S1 and S2 are fomned in a spiral shape so that they are 
opposite via a predetermined gap on the alumina sub- 
strate 1, both ends of one conductor S1 are connected 
to the collector electrode of the transistor Tr1 and the 
conductive pattern P connected to a capacitor C7 and 
both ends of the other conductor S2 are connected to a 
pair of RFout electrodes. In this case, as the dimension- 
al precision of the thinly fomned conductors SI and S2 
is high, a gap between both conductors S1 and S2 Is 
narrowed, a desired degree of coupling can be secured 
and the small-sized unbalance/balance conversion ele- 
ment T can be provided in limited space on the alumina 
substrate 1 . As shown in FIG. 10, a pair of conductors 
S1 and S2 opposite via a predetemnined gap may be 
also formed zigzag on the alumina substrate 1 . 
[0032] A diode D1 and the transistor Tri are realized 
by mounting each semiconductor bare chip on a con- 
nection land of the conductive pattern P thinly fomned 
on the alumina substrate 1 and respectively bonding the 
semiconductor bare chip to the conductive pattem P via 
wire. That is, as shown in FIG. 2, the semiconductor 
bare chip for the diode D1 is square, one electrode pro- 
vided on the lower surface is fixed to the connection land 
using a conductive adhesive such as cream solder and 
conductive paste and the other electrode provided on 
the upper surface of the semiconductor bare chip is 
bonded to a predetermined part of the conductive pat- 



10 

tern P via wire. The semiconductor bare chip for the tran- 
sistor Tr1 is also square, the collector electrode provid- 
ed on the lower surface is fixed to the connection land 
using a conductive adhesive, and the base electrode 

5 and the emitter electrode are bonded to a predeter- 
mined part of the conductive pattern P via wire. As the 
abovementioned end-face electrode 3, an Ni underplat- 
ing layer and an Au plating layer are also sequentially 
laminated on the connection land. As shown in FIGs. 7A 

10 and 7B, a connection land 5 is formed so that the area 
Is smaller than the area of the lower surface of the sem- 
iconductor bare chip 4, and as a part in which a conduc- 
tive adhesive accumulates is secured under the semi- 
conductor bare chip 4 by adopting such configuration, 

15 an accident that the conductive adhesive is forced out 
of the outline of the semiconductor bare chip 4 and is 
short-circuited with the surrounding conductive pattem 
P can be prevented beforehand. As an opening 5a is 
provided inside the connection land 5 and hereby, an 

20 extra conductive adhesive accumulates in the opening 
5a, the extrusion of the conductive adhesive can be 
more securely prevented. 

[0033] Next, a manufacturing process of the electron- 
ic circuit unit configured as described above will be de- 

25 scribed mainly using FIG. 8. 

[0034] First, as shown In FIG. 8A. afterTaSiOg is sput- 
tered on the whole surface of the alumina substrate 1 , 
a part equivalent to the resistors R1 to R3 is formed by 
etching it in a desired shape and fomning a resistant film 

30 6. Next, after Cr or Cu is sputtered on the resistant film 
6, is etched in a desired shape and a lower electrode 7 
is fonned as shown in FIG. 8B, SiOg is sputtered on the 
lower electrode 7, is etched in a desired shape and a 
dielectric film 8 is fomned as shown in FIG. 8C. Next, as 

35 shown in FIG. 8D, after Cr or Cu is sputtered on the di- 
electric film 8, It is etched in a desired shape and an 
upper electrode 9 Is fomned. As a result, a part equiva- 
lent to a conductive pattern P, Inductance elements LI 
to L3 and conductors S1 and S2 is fomned by the lower 

40 electrode 7 or the upper electrode 9 and a part equiva- 
lent to capacitors CI to C7 is formed by the lamination 
of the lower electrode 8, the dielectric film 8 and the up- 
per electrode 9. Next, after a Cu layer is fomned by plat- 
ing or thin-film technology on the surface the part equiv- 

45 alent to the inductance elements LI to L3, the conduc- 
tors SI and S2 and the capacitors C1 to C7, a passiva- 
tion film 10 Is fomned in the part except the conductive 
pattern P as shown in FIG. 8E. Next, as shown in FIG. 
8F, after Cr or Cu is sputtered on the whole back of the 

50 alumina substrate 1 , a part equivalent to a conductive 
pattern P1 on the back side is formed by etching Cr or 
Cu in a desired shape and fomning a back plate 11 . 
[0035] In the above-described processes shown In 
FIGs. 8A to 8F, a large board made of alumina on which 
55 a parting groove is extended lengthwise and crosswise 
is handled and in the following processes shown in 
FIGs. 8G to 8J, a divided strip acquired by cutting the 
large board along the parting groove in one direction is 
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handed. 

[0036] That is, after the large board is cut into divided 
strips, an Ag layer 1 2 is thickly fomned on both end faces 
of the alumina substrate 1 which are the cut surface of 
the divided strip as shown in FIG. 8G, and electrodes 
for grounding (GND), electrodes for input (Vcc, VctI, 
RFin) and electrodes for output (RFout) of the conduc- 
tive patterns P and P1 respectively provided both on the 
surface and on the back of the alumina substrate 1 con- 
duct via the Ag layer 12. This Ag layer 12 is equivalent 
to the above-described Ag thick layer of the end-face 
electrode 3 and is made of Ag paste Including no glass 
component and baked at low temperature. Such a proc- 
ess for forming the thick Ag layer 12 can also be exe- 
cuted for one divided strip, however, if plural divided 
strips are overiapped via slight clearance, the Ag layers 
12 of the plural divided strips can be simultaneously 
thickly formed and the electronic circuit unit is suitable 
for mass production. Next, after an Ni underplating layer 
and an Au layer are sequentially plated on each surface 
of the Ag layer 12 and a connection land on which a 
semiconductor bare chip is mounted, semiconductor 
bare chips for the diode D1 and the transistor Tri are 
fixed on each connection land using a conductive adhe- 
sive such as cream solder and conductive paste as 
shown in FIG. 8H. In this case, as described above, as 
the connection land is formed so that the area is smaller 
than the area of the lower surface of the semiconductor 
bare chip, the extrusion of the conductive adhesive from 
the semiconductor bare chip is prevented and the con- 
ductive adhesive is prevented from being short-circuited 
with the conductive pattern P around the semiconductor 
bare chip undesirably. Next, after each semiconductor 
bare chip is bonded to a predetermined part of the con- 
ductive pattern P via wire as shown in FIG. 81, output is 
regulated by trimming the resistor R3 which is a resistor 
for the emitter and a resonance frequency is regulated 
by trimming the inductance element L3 which is a con- 
ductive pattern for regulation as shown in FIG. 8J. In this 
case, as the regulation of a resonance frequency is per- 
fomried in a state of a divided strip before it is subdivided 
into an individual alumina substrate 1 and the electrode 
for grounding (GND) is provided at the corner of each 
alumina substrate 1 , an electrode for grounding (GND) 
is necessarily located between an electrode for input 
(Vcc, VctI, RFin) and an electrode for output (RFout) re- 
spectively provided to an adjacent alumina substrate 1 
and the regulation of a resonance frequency is prevent- 
ed from having a bad effect upon the circuit of the adja- 
cent alumina substrate 1 . 

[0037] Next, after the shield 2 is attached to the indi- 
vidual alumina substrate 1 which is the divided strip and 
the leg 2a of the shield 2 is soldered on the end-face 
electrode 3 that conducts to the electrode for grounding 
(GND), the electronic circuit unit shown In FIG. 1 Is ac- 
quired by subdividing the divided strip Into an individual 
alumina substrate 1 along the other parting groove. 
[0038] According to the electronic circuit unit equiva- 



lent to the abovementioned embodiments configured as 
described above, as circuit elements such as the capac- 
itors CI to C7, the resistors R1 to R3, the inductance 
elements L1 to L3 and the conductors S1 and S2 and 

5 the conductive pattern P connected to these circuit ele- 
ments are thinly formed on the alumina substrate 1 , the 
semiconductor bare chips for the diode D1 and the tran- 
sistor Tri arebondedonthealuminasubstratel via wire 
and the end-face electrode 3 connected to the electrode 

10 for grounding and the electrode for input-output respec- 
tively of the conductive pattern is provided on the side 
of the alumina substrate 1 , required circuit components 
can be densely mounted on the alumina substrate 1 us- 
ing thin-film technology and the wire bonding of the sem- 

is iconductor devices and the surface-mounting type elec- 
tronic circuit unit suitable for miniaturization can be re- 
alized. 

[0039] As the unbalance/balance converter is formed 
by a pair of conductors S1 and S2 thinly formed on the 

20 alumina substrate 1 , a gap between both conductors SI 
and 82 is narrowed, a desired degree of coupling can 
be secured and the electronic circuit unit also has an 
advantage to miniaturization from this standpoint. 
[0040] In the abovementioned embodiments, the 

25 case where a pair of conductors 81 and S2 fonning the 
unbalance/balance converter are thinly fomied on the 
same surface of the alumina substrate 1 is described, 
however, a pair of conductors 81 and 82 may be also 
laminated on the alumina substrate 1 via an insulator 

30 such as Si02 as the capacitors C1 to C7 and at this time, 
space for which both conductors account on the alumina 
substrate 1 can be more reduced. 
[0041] As the close part G for discharge is provided 
to the conductive pattern P connecting the electrodes 

35 for Input (Vcc, Vct1 ) or the electrodes for output (RFout) 
and the capacitors C2 and C7, not only the breakdown 
of these capacitors C2 and C7 by static electricity can 
be securely prevented but the air gap G can be formed 
with high dimensional precision by thin-film technology, 

40 and the dimension of the gap in the close part G Is re- 
duced and discharge at low voltage Is enabled. 
[0042] Also, as the inductance element L2 for setting 
a resonance frequency out of the inductance elements 
thinly formed is formed in a spiral shape to make the 

^5 inductance element L2 a concentrated constant type in- 
ductor for resonance, distance between conductors of 
the inductance element 12 is narrowed, the inductor for 
resonance can be miniaturized and from this standpoint, 
the miniaturization of the electronic circuit unit can also 

50 be realized. As Cu plating is provided to the surface of 
all the inductance elements LI to L3 including the In- 
ductance element L2, Q of the resonant circuit can be 
enhanced. 

[0043] Further, as the number of turns of the induct- 
S5 ance element L2 Is increased by trimming the Induct- 
ance element L3 using the inductance element L3 con- 
nected to the inductance element L2 for setting a reso- 
nance frequency for a conductive pattern for regulation 
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so as to regulate a resonance frequency, a resonance 
frequency can be simply regulated and In addition, as 
each conductor width of the trimmed Inductance ele- 
ment L3 and the Inductance element L2 for setting a res- 
onance frequency Is equalized, the characteristic im- 
pedance of the Inductance element L2 and the induct- 
ance element L3 Is equal 

[0044] The Invention Is embodied in the abovemen- 
tioned embodiments and produces the following effect. 
[0045] As circuit elements including the capacitors 
and the resistors and the conductive pattern are thinly 
formed on the alumina substrate, the semiconductor 
bare chip Is bonded on the alumina substrate via wire 
and the Inductance element composed of a pair of con- 
ductors on the alumina substrate is thinly formed on the 
alumina substrate to fomi the unbalance/balance con- 
verter, not only circuit components required on the alu- 
mina substrate can be densely mounted but the gap be- 
tween both conductors forming the unbalance/balance 
converter Is reduced, a desired degree of coupling can 
be secured and the electronto circuit unit can be minia- 
turized. 

[0046] As circuit elements including the capacitors, 
the resistors and the inductance elements and the con- 
ductive pattern connected to these circuit elements are 
thinly formed on the alumina substrate, the semiconduc- 
tor bare chip is bonded via wire and the close part for 
discharge is provided to the conductive pattern connect- 
ing at least one of the electrode for input and the elec- 
trode for output and the capacitor, circuit components 
required on the alumina substrate are densely mounted 
and the electronic circuit unit can be miniaturized. The 
breakdown of the capacitors by static electricity can be 
securely prevented owing to the close part and in addi- 
tion, the discharge gap in the close part Is reduced and 
discharge at low voltage Is enabled. 
[0047] As circuit elements including the capacitors, 
the resistors and the inductance elements are thinly 
formed on the alumina substrate, the semiconductor 
bare chip is bonded via wire and at least the Inductance 
element forming the inductance element for setting a 
resonance frequency is formed in a spiral shape, not on- 
ly circuit components required on the alumina substrate 
can be densely mounted but distance between conduc- 
tors of the inductance element for setting a resonance 
frequency can be reduced by thin-film technology and 
the miniaturization of the electronic circuit unit can be 
realized. 



Claims 

1. An electronic circuit unit, wherein: 

circuit elements including a capacitor and a re- 
sistor and a conductive pattem connected to 
these circuit elements are thinly fomied on an 
alumina substrate; 



circuit elements including a capacitor, a resistor 
and an inductance element and a conductive 
pattern connected to these circuit elements are 
thinly fomied on a square flat alumina sub- 
strate; 

a semiconductor bare chip bonded to the con- 
ductive pattem via wire is mounted; 
an electrode for Input and an electrode for out- 
put respectively connected to the conductive 
pattern are provided on the side of the alumina 
substrate; and 

a close part for discharge Is provided to the con- 
ductive pattern connecting at least one of the 
electrode for Input and the electrode for output 
and the capacitor. 

10. An electronic circuit unit according to Claim 9, 



a semiconductor bare chip is mounted on the 
alumina substrate; 

the semiconductor bare chip is bonded to the 
conductive pattern via wire; 
5 an inductance element composed of a pair of 

conductors opposite at a predetemnined Inter- 
val on the alumina substrate Is thinly formed; 
and 

an unbalance/balance converter is formed by 
10 the Inductance element. 

2. An electronic circuit unit according to Claim 1, 
wherein the pair of conductors are formed on the 
same surface of the alumina substrate. 

15 

3. An electronic circuit unit according to Claim 1, 
wherein the pair of conductors are laminated on the 
alumina substrate via an insulator. 

20 4. An electronic circuit unit according to Claim 2, 
wherein the pair of conductors are laminated on the 
alumina substrate via an Insulator 

5. An electronic circuit unit according to Claim 1, 
25 wherein the pair of conductors are fonned in a spiral 

shape or zigzag. 

6. An electronic circuit unit according to Claim 2, 
wherein the pair of conductors are formed In a spiral 

30 shape or zigzag. 

7. An electronic circuit unit according to Claim 3, 
wherein the pair of conductors are fonned in a spiral 
shape or zigzag. 

35 

8. An electronic circuit unit according to Claim 4, 
wherein the pair of conductors are formed In a spiral 
shape or zigzag. 

^ 9. An electronic circuit unit, wherein: 
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wherein: 

the conductive patterns are opposite arranged; 
and 

a projection is opposite provided to the respec- 5 
tive conductive patterns and the projections 
fornn the close part. 

11. An electronic circuit unit, comprising: 

circuit elements including a capacitor, a resistor 
and an inductance element respectively thinly 
fonned on an alumina substrate; and 
a semiconductor bare chip bonded to the alu- 
mina substrate via wire, wherein: 

the inductance element includes at least an 
inductance element for setting a reso- 
nance frequency; and 
the inductance element for setting a reso- 
nance frequency is thinly formed in a spiral 
shape. 

12. An electronic circuit unit according to Claim 11, 
wherein Cu plating Is provided on the surface of the 
inductance element for setting a resonance fre- 
quency. 

13. An electronic circuit unit according to Claim 11, 
wherein: 

a conductive pattern for regulation connected 
to the inductance element for setting a reso- 
nance frequency is thinly fonned on the alumi- 
na substrate; and 

the number of turns of the inductance element 
for setting a resonance frequency is increased 
by trimming the conductive pattern for regula- 
tion so as to regulate a resonance frequency. 

14. An electronic circuit unit according to Claim 12, 
wherein: 

a conductive pattem for regulation connected 
to the inductance element for setting a reso- 
nance frequency is thinly fonned on the alumi- 
na substrate; and 

the number of turns of the inductance element 
for setting a resonance frequency is increased 
by trimming the conductive pattern for regula- 
tion so as to regulate a resonance frequency. 

15. An electronic circuit unit according to Claim 13, 
wherein the respective conductor width of the in- 
ductance element for setting a resonance frequen- 
cy and the trimmed conductive pattem for regula- 
tion is set to a substantially equal value. 



16. An electronic circuit unit according to Claim 14, 
wherein the respective conductor widths of the in- 
ductance element for setting a resonance frequen- 
cy and the trimmed conductive pattem for regula- 
tion are set to a substantially equal value. 
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